Abstract-Recently, the importance of the optical fiber is increasing particularly in sensing application. Thus, this paper proposes optical sensing by exposed core fiber technology using Self-Written Waveguide (SWW) method. SWW method is fabrication of an optical channel waveguide using a UV-curable resin. As a UV light irradiated, A SWW with length of 800 micrometers is aligned between two fibers from the end of the multi-mode optical fiber. A several testing materials with different refractive index are being tested on the SWW. The output optical power is decreasing as the refractive indexes of testing materials are increasing. From these results, this makes the SWW technology is a reliable exposed core technology for sensing application
I. INTRODUCTION
The fiber-optic sensor has been established in different field such as material science, civil engineering and light-weight structure [1] . The fact that fiber-optic is high sensitivity gives this sensor an excellent advantages. An optical fiber is composed of the core, cladding, and the coating. Light propagates mostly inside the core of the fiber [2] . In optical sensing using fiber technology, core exposure is very important. Optical beam is not only confined in the core only. The optical beam also penetrates into the clad area as evanescent wave. By exposing the core, the penetrating light can effectively read the testing materials.
Some of the conventional methods in order to remove the cladding are tapering method, etching method and polishing method. However, polishing fiber-optic connector critically influences optical performance. It is highly susceptible to error. The polishing and etching process is quite complicated and crucial. It causes the fiber optically to ascertain defects and non-uniformities in the fiber [3] . On the other hand, tapering method is conducted under certain temperature [3] , [4] . This method, unfortunately, results in changes in the mode field radius due to the heating process [5] .
In this paper, a new simple, fast and cost-effective method in exposing core has been proposed and introduced. This method is using Self-Written Waveguide (SWW) using UVcurable resin. SWW was fabricated between two fibers as a preliminary experiment. By measuring the light intensity, the loss in SWW is investigated. In future, this exposing core fiber can be implemented in sensing application.
II. SELF-WRITTEN WAVEGUIDE (SWW)
Self-written waveguide (SWW) method is an icicleformed from the end face of silica multi-mode optical fiber under irradiation with UV light [6] . Thus, alignment in between an optical wiring and an SWW is unnecessary [7] . This method also can achieve a less fluctuation of optical coupling loss [8] . Fig. 1 shows the preliminary fabricated SWW aligned between two fibers by using UV-curable resin with the length 800 m on top of V-groove. 
III. FABRICATION OF SELF-WRITTEN WAVEGUIDE (SWW)
A prototype of exposed core using SWW is fabricated. The fabrication process is summarized as follows: 1) Two fibers are aligned end to end on top of Vgroove. The V-groove, is crucial to align this two fibers. The spacing gap is about 800 m. The measurement has been done by using microscope.
2) The spacing gap was filled up with the UV-curable resin NP 206 (SUNCONNECT TM Nissan Chemical Industries, Ltd.)
3) Blue laser diode was introduced into the optical fiber for 60 seconds and being observed.
4) The SWW grew and solidified from the optical fiber end and reached to the end another optical fiber.
5) Uncured resin is being washed off using ethanol.
IV. SENSING EXPERIMENT
A sensing experiment on prototype of sensing application using SWW method is conducted. The prototype is being tested with air and a few materials with different refractive index which is water (n=1.33), ethanol (n=1.36) and cyclohexane (n=1.43). These liquid testing materials are dropped on the SWW between two fibers as shown in Fig. 2 . The wavelength of the laser beam is 850nm. The optical power ratio is the ratio of output optical power, Iout to input power of laser diode, Iin. Fig. 3 shows plots of the optical power ratio versus refractive index using SWW as optical sensing application as the preliminary results of the sensing experiment. The graph shows the higher the refractive index, the lower the optical power ratio. This is probably because the optical confinement factor is weak as the refractive index of the testing materials is higher. It shows a distinct output power with difference refractive index of testing materials.
V. CONCLUSION
The fabrication of the SWW between two fibers is succeeded. This preliminary result indicates the sensing application using SWW method is applicable and reliable. In future, a reflective signal of SWW using optical coupler as shown in Fig. 4 will be examined. This arrangement can obtain the reflective signal easily as no alignment of fibers is needed. Also, this SWW technique will apply on a single mode fiber as it is expected to have high sensitivity.
